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Abstract 



A multilayer duplexer package is provided, which includes: two surface-acoustic-wave filter chips having 
different center pass band frequencies; and at least two phase matching circuits for matching the phase 
of one filter chip to that of the other filter chip, said phase matching circuits respectively comprising strip 
lines stacked one above another, and said strip lines each having a characteristic impedance higher 
than the characteristic impedance of an external circuit to be connected to the duplexer package. 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to duplexer packages employing a surface-acoustic-wave band pass filter 
and, more particularly, to multilayer duplexer packages having phase matching circuits. 

2. Description of the Related Art 

In recent years, mobile communications apparatuses such as handy phones have been rapidly down- 
sized and, hence, the parts for use therein have been desired to have a reduced size and higher 
performance. In radio communications apparatuses, duplexers are used to prevent the interference of 
transmitted and received signals. While most of the duplexers comprise band pass filters or band filters 
utilizing dielectric or combinations thereof, those employing surface-acoustic-wave filters are now under 
research and development. 

A duplexer comprising two surface-acoustic-wave band pass filter chips F1 and F2 should be designed 
so as to prevent the interference between the filter characteristics of these surface-acoustic-wave band 
pass filters. To this end, the surface-acoustic-wave band pass filters are each provided with a phase 
matching circuit. 

In general, the aforesaid filter chips F1 and F2 are designed to each have an impedance close to a 
characteristic impedance (typically 50 .OMEGA.) of the entire filter circuit around the center band pass 
frequency thereof, and have an impedance much higher than the characteristic impedance in frequency 
ranges out of the pass band. However, it is difficult to prevent one filter chip from interfering with the 
filtering characteristics of the other filter chip in a pass band thereof due to the influence of resistance 
present in the circuit pattern. For this reason, the phase matching circuit is needed. The constant of the 
phase matching circuit is determined by respective center band pass frequencies f 1 and f2 of these two 
filter chips and the difference therebetween. 

Conventionally proposed phase matching circuits employ L (inductance) element and C (capacitor) 
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element or lines serving as L and C components. 

T£vfoo?]- Ple ,' Japanese Unexamined Patent Publications HEI 5(1 993)-1 67388 and HEI 5(1993)- 
«Sn??!° ? Se duplexers havin 9 P hase matching circuits formed of metal strip lines on a glass-epoxy 
resin substrate or ceramic substrate. Otherwise, there is known a duplexer package comprising a 
multilayer ceramic package having two filter chips and phase matching circuits accommodated therein. 

5™?J?' 1 ° (a) 3nd 1 °( b V here is shown one sample of a conventional duplexer comprising this type 
of multilayer ceramic package. The duplexer shown includes filter chips 7 and 8 mounted on a 

a^nrtf^n^V*™ 39 * 6 vin ? 3 P' Urality of ground la y ers GND - P hase matching circuits 1 and 2, 
»nn S a ! k ' "T »?nal terminals 4 and common signal terminals 5. wherein the filter chips 7 
and 8 are each connected to the terminals 3, 4 and 5 by means of wires 9. 

As shown, the phase matching circuits 1 and 2 are disposed below the filter chip layer and each is 
f^Z Ch f ed t b T ee " th6 S ND ' ayerS in the packa 9 e - The phase matching circuits 1 and 2 are typically 
S^f * S »" P ^ and th f characteristic impedances thereof are respectively adjusted equal to the 

SSfS^TSlSS? 8 " external circuit connected to the common signa ' termina,s 5 so 

fr^f^«fn C i a T te . riStiC impedances of these two fter chips having different center pass band 
frequencies in the duplexer vary depending on signal frequencies to be used. For example the 
Hr a .T^ n st,c 'mpedance of each of the filter chips is substantially the same as that of an external 

a Son^nd e ?t d i?f « ° ' n K a PaSS b t an u d * and is much lower or hi 9 her than that of the external circuit in 
a stop band. If these filter chips are to be used for the construction of a duplexer, an attempt must be 

H^m de9 ^ adat K ' on in the characteristics of the filter chips and the external circuits for a 
reduced circuit loss. For this reason, it is ideal that the characteristic impedance of one filter chin is 
infinitely great and the reflection coefficient thereof is generally 1 in the pass band of the "other filter 

fT,°rr a ^l n n SU f < ;ll ide * al cnarac teristics, phase matching circuits are required. To meet this requirement the 
S on aforesaid strip lines has been proposed. In this case, the resistance increases 
proportionally to the stnp line length. The increase in resistance may cause a signal transmission loss 
Sr^K ' n J" dis . tribution c °"stant of stray capacity to occur. The increased strTcaS 
Sn!.^ S K P T B C,rCl i! t 1° nStant and the like ' and such influence increases as the frequency of 
«™X h used g ~ ws h !? her ; Tnat is - the branching characteristics of transmitted and received 
signals are degraded, resulting in a transmission loss of the signals. 

l f ^h P fhi a £ e 't"^ 6 ° f 3 material having a high dielectric constant, the layers have to be bonded to 
noS Sli ^ f temperature. This means that the strip lines should be formed of a high melting 
point metal. Therefore, the aforesaid filtering characteristics may be degraded to a larger extent 

SUMMARY OF THE INVENTION 

in accordance with the present invention, there is provided a multilayer duplexer package comprising- 
TJ1 S e : acoust,c - wa , ve Alter chips having different center pass band frequencies; and at leaSX 
n^! m o k'" 9 arCU ! S f ° r matching the phase of one filter chip to that of the other filter chip, sa d 
Un-ITZ h 9 ° ,rCU l tS re « pectlve ly comprising strip lines stacked one above another, and said strip 
Hrrnrt t« L f ,n9 acba ; ac tenst,c impedance higher than the characteristic impedance of an external 
circuit to be connected to the duplexer package. 

With this construction, the impedance of each of the strip lines is set to a value higher than that of the 

EST °Z 10 k 6 connected to the duplexer packa ge. whereby the signal loss in the pis band of 
the filter chip can be reduced and, hence, the characteristic degradation can be suppressed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a duplexer in accordance with EMBODIMENT 1 of the present invention; 
duplexer 3 9raph ' Cal represe ntation for the explanation of frequency characteristics of filter chips of a 

FIGS 3(a) and 3(b) are a plan view and sectional view, respectively, of a duplexer employinq a 
multilayer ceramic package in accordance with EMBODIMENT 1 of the present invention; 
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FIG. 4 is a plan view illustrating an exemplary pattern of a strip line in accordance with the present 
invention; 

FIG. 5 is a graphical representation showing a change in the filter characteristics relative to the 
characteristic impedance of a strip line in accordance with the present invention; 

FIG. 6 is a graphical representation showing a change in the characteristic impedance of a strip line in 
accordance with EMBODIMENT 2 of the present invention; 

FIG. 7 is a graphical representation showing a comparison of band characteristics between 
EMBODIMENTS 1 and 2; 

FIG. 8 is an electrically equivalent circuit model of a duplexer package in accordance with the present 
invention; 

FIG. 9 is a graphical representation showing a band characteristic in accordance with EMBODIMENT 3 
of the present invention; and 

FIGS. 10(a) and 10(b) are a plan view and sectional view, respectively, of a conventional duplexer 
package. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The present invention will now be described in detail. 

A multilayer duplexer package in accordance with the present invention includes: two surface-acoustic- 
wave filter chips having different center band pass frequencies; and at least two phase matching 
circuits for matching the phase of one filter chip to that of the other filter chip, the phase matching 
circuits respectively comprising strip lines stacked one above another, and the strip lines each having a 
characteristic impedance higher than the characteristic impedance of an external circuit to be 
connected to the duplexer package. 

The characteristic impedance of each strip line is preferably set to a value 1.11 (.+-.7%) times that of 
the external circuit. 

Further, the strip line may have different widths at the opposite ends thereof. 

Preferably, the duplexer package further comprises a common signal terminal for connecting the 
external circuit thereto, wherein the strip lines are each connected to the common signal terminal at 
one end thereof and to the corresponding filter chip at the other end thereof, and wherein said one end 
of each strip line connected to the common signal terminal has a width narrower than that of said other 
end thereof connected to the filter chip, so that the width of the strip line gradually narrows from said 
other end connected to the fillter chip to said one end connected to the common signal terminal. 

Further, the strip lines and filter chips are preferably formed in tiers. 

Preferably, the filter chips each comprise parallel surface-acoustic-wave resonators connected in 
parallel to a signal line which links the common signal terminal and the corresponding strip line, and a 
serial surface-acoustic-wave resonator connected in series to the signal line, wherein the number of the 
ground terminals for duplexer package is greater than the number of the parallel surface-acoustic-wave 
resonators of the filter chips. 

The duplexer package is typically made of alumina, glass ceramic or any other material having a high 
dielectric constant. Exemplary materials of the strip lines include gold, tungsten, copper and any other 
material having a low resistance and high conductivity. The two strip lines are sandwiched between 
layers of the package made of any of the aforesaid materials having a high dielectric constant, and 
stacked one above the other with a layer of the package being interposed therebetween. 

In accordance with the present invention, the impedance of each of the strip lines is set to a value 
higher than that of the external circuit to be connected to the duplexer package, whereby the signal loss 
in a pass band of the filter chip can be reduced and, hence, the characteristic degradation can be 
suppressed. 

In addition, the strip lines do not have a constant width, but different widths at the opposite ends 
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thereof. More specifically, the width of one end of each strip line connected to the common signal 
terminal is narrower than that of the other end thereof connected to the filter chip, so that the width of 
the strip line gradually narrows from said other end connected to the filter chip to said one end 
connected to the common signal terminal. This allows the signal loss in the pass band of the filter chip 
to be reduced, thereby suppressing the characteristic degradation. 

Further, the strip lines and filter chips are formed in tiers, thereby down-sizing the duplexer package. 

Still further, the number of ground terminals for duplexer package is greater than the number of parallel 
surface-acoustic-wave resonators constituting the filter chips. Hence, the signal attenuation in stop 
bands of the respective filter chips can be increased, thereby suppressing the characteristic 
degradation. 

With reference to the attached drawings, the present invention will hereinafter be specifically described 
by way of EMBODIMENTS, but not limited thereto. 

EMBODIMENT 1 

FIG. 1 is a schematic view of a duplexer in accordance with the present invention. As shown, the 
duplexer comprises two surface-acoustic-wave band pass filter chips F1 and F2 connected to common 
terminals T-T and two phase matching circuits 1 and 2 respectively connected between the filter chips 
and common terminals T-T\ 

The common terminals T and T are connected to an external circuit for transmitting and receiving radio 
waves via an antenna. The duplexer further comprises F1 terminals connected to the filter chip F1 for 
connecting thereto, for example, an external transmitter circuit, and F2 terminals connected to the filter 
chip F2 for connecting thereto, for example, an external receiver circuit. 

FIG. 2 is a graphical representation for the explanation of frequency characteristics of the filter chips of 
the duplexer. As shown, the surface-acoustic-wave band pass filter chips F1 and F2 have different 
center band pass frequencies. For example, the center frequencies f 1 and f2 of the filter chips F1 and 
F2 are set to 932 MHz and 878 MHz, respectively. In this case, the filter chips F1 and F2 are each 
provided with a phase matching circuit so that the band pass characteristics of the filter chips do not 
interfere with each other, i.e., the minimum attenuation of the respective filter chips do not overlap with 
each other. 

FIGS. 3(a) and 3(b) are a plan view and sectional view, respectively, of a duplexer employing a 
multilayer ceramic package in accordance with the present invention. In FIGS. 3(a) and 3(b), there are 
shown phase matching circuits 1 and 2 respectively comprising strip lines made of such a material as 
tungsten, ground layers GND stacked with the two strip lines being interposed therebetween, ground 
terminals 3 for duplexer package, filter signal terminals 4 respectively connected to filter chips 7 and 8 
from transmitter and receiver circuits respectively, and common signal terminals 5 connected to an 
external circuit through the phase maching circuits. 

The filter chips 7 and 8 are mounted above the ground layers. The filter chips 7 and 8 are each 
connected to the ground terminals 3, filter signal terminals 4 and common signal terminals 5 by means 
of wires 9. The strip lines 1 and 2, terminals 3, 4 and 5, and filter chips 7 and 8 formed in a layered 
structure are connected to each other via through-holes. 

A ceramic package 6 having the aforesaid structure is made of a glass ceramic material (dielectric 
constant=5) and has dimensions of about 7.5 mm.times.8.5 mm.times.2.1 mm (height). 

The strip lines 1 and 2 embedded between the ground layers GND are not of a straight line 
configuration, but are continuous lines having some curves and straight lines formed on the same 
plane. FIG. 4 is a plan view illustrating an exemplary pattern of the strip line 1. The length and width of 
the strip line 1 are about 35 mm and about 0.2 mm, respectively. The strip line 2 has a configuration 
different from that of the strip line 1 , and the length and width thereof are about 25 mm (shorter than the 
strip 1) and 0.2 mm (same as the strip 1), respectively. 

These two strip lines are each disposed between the ground layers GND made of a glass ceramic 
material, as shown in FIG. 3(b). The thicknesses of the respective ground layers are as shown in FIG. 3 
(b) so as to adjust the characteristic impedances of the respective strip line patterns to 55.0MEGA.. In 
this case, the characteristic impedances of the strip lines are set higher (=55-OMEGA.) than the 
characteristic impedance (=50.OMEGA.) of the external circuit. 
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FIG. 5 is a graphical representation showing the change in the filter characteristics relative to the 
characteristic impedance of the strip line. The filter characteristics shown in FIG. 5 include a voltage 
standing wave ratio (VSWR) in a pass band of one filter chip, reflection coefficient change, and loss 
increase in a pass band of the other filter chip, which are all plotted as the ordinate. 

The VSWR in the pass band is generally not greater than 2 and ideally 1 . Therefore, the filter has a 
VSWR of not greater than 2 and as close to 1 as possible. 

Though the reflection coefficient is ideally 1, a generally employed filter has a reflection coefficient of 
about 0.85 to about 0.90. To prevent the characteristic degradation of the filter, it is essential that the 
change value of the reflection coefficient is such that the reflection coefficient is as close to 1 as 
possible, i.e., a value not less than 0. 

The loss increases or decreases with the change in the characteristic impedance of the strip line. The 
permissible range of loss increase is 0 to about 0.5, which causes no problem in practical signal 
transmission. 

As can be understood from FIG. 5, where the characteristic impedance is 50.OMEGA., for example, the 
VSWR assumes a more preferable value than the case where the characteristic impedance is 
55.0MEGA.). However, the values of the reflection coefficient change and loss increase assume 
undesirable values. 

Accordingly, the strip lines having a characteristic impedance of 55.0MEGA.) exhibit less degradation 
in the filter characteristics as a whole than those having a characteristic impedance of 50. OMEGA.. 
This means that the characteristic degradation is more suppressed where the strip lines have a 
characteristic impedance somewhat higher than that of the external circuit. Further, where the strip 
lines have a characteristic impedance close to 60.OMEGA., the VSWR assumes a value greater than 
2, and an increase in mismatching loss exceeds 0.5, causing degradation in filter characteristics that 
cannot be ignored. 

The criteria for selecting the characteristic impedance of the strip lines that do not pose practically any 
problems are such that the VSWR is not greater than 2, the reflection coefficient change is not less 
than 0 and the loss increase is not greater than 0.5. To suppress the degradation in the filter 
characteristics without causing any problems in practical signal transmission, the characteristic 
impedance of the strip lines should be 1 .1 1 (.+-.7%) times the characteristic impedance (50.OMEGA.) 
of the external circuit (i.e., 51.615.0MEGA. to 59. 385. OMEGA.). 

The upper limit of the characteristic impedance of the strip lines is such that the VSWR is about 2, and 
the lower limit thereof is such that the reflection coefficient change is 0. When the characteristic 
impedance is 1.11 (.+-.7%) times the characteristic impedance (50.OMEGA.) of the external circuit, the 
range between the upper and lower limits of the characteristic impedance can be realized. 

Thus, the signal loss in the pass bands of the respective filter chips can be reduced for suppressing the 
characteristic degradation of the filter chips by setting the characteristic impedance of the strip lines (or 
the phase matching circuits) to a value higher than that of the external circuit. 

Furthermore, since two strip lines are stacked one above the other and the filter chips are disposed 
above the strip lines, the entire size of the duplexer package can be reduced. As previously mentioned, 
the characteristic degradation of the filter chips can be suppressed and, hence, the production yield of 
duplexer packages can be improved. 

EMBODIMENT 2 

To be next described is an example of a duplexer including strip lines each having different widths at 
the opposite ends thereof. 

The width of the strip line pattern (shown in FIG. 4) embedded between ground layers is gradually 
changed. For example, the strip line 1 has gradually narrowing widths along the longitudinal direction 
thereof with a width of about 240 .mu.m at one end thereof connected to the filter chip, a width of about 
180 .mu.m at the other end thereof connected to the common terminal, and a width of about 200 .mu.m 
at the intermediate portion thereof. 

FIG. 6 is a graphical representation showing a change in the characteristic impedance of a strip line 
having gradually changing widths along the longitudinal direction thereof. The characteristic impedance 
includes an influence by the resistance of the strip line. 
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In FIG. 6, the abscissa and the ordinate show the length and the characteristic impedance, 
respectively, of the strip line. The upper graph in FIG. 6 shows the case where the line length is 35 mm 
(corresponding to the strip line 1 ), and the lower graph in FIG. 6 shows the case where the line length 
is 25 mm (corresponding to the strip line 2 ). 

The left-hand side of the graph represents one end of the strip line on the filter chip side having a wider 
width, while the right-hand side of the graph represents the other end on the common terminal side 
having a narrower width. As can be understood from FIG. 6, where the characteristic impedance of the 
external circuit is rated at 50.OMEGA.), the characteristic impedance of the strip line is about 0.95 
times at one end thereof on the filter chip side having a wider width and is 1 .3 times at the other end 
thereof on the common terminal side having a narrower width, and the average impedance is 1.1 1 
times that of the external circuit. 

FIG. 7 is a graphical representation showing a comparison in band characteristics between the strip 
line of EMBODIMENT 1 having a constant width and the strip line of EMBODIMENT 1 having gradually 
changing widths. The abscissa and the ordinate show the frequency and attenuation, respectively. 

As can be understood from FIG. 7, the strip line having gradually changing widths offers an improved 
insertion loss (Attenuation) and a mismatching loss of about 0.20 dB, which is reduced by 80% 
compared with the strip line of EMBODIMENT 1 having a constant width. The actual mismatching loss 
is smaller than a theoretical value. This is because, as a result of the phase rotation caused by the strip 
line, the characteristic impedance of the filter chip becomes equal to that of the external circuit which 
has a characteristic impedance quite different from that of the strip line. 

Thus, the strip line having different widths at the opposite ends thereof allows the filter chip to exhibit a 
reduced signal loss in the pass band thereof and less characteristic degradation. In addition, the 
suppression of the characteristic degradation improves the production yield of duplexer packages. 

EMBODIMENT 3 

EMBODIMENT 1 shown in FIG. 3 provides an example of a duplexer package having a plurality of 
ground terminals formed on the surface thereof. By way of EMBODIMENT 3, there will be described 
the characteristics of a duplexer package having ground terminals or ground bonding pads, the number 
of which is greater than that of the parallel surface-acoustic-wave resonators incorporated in the filter 
chip. 

In general, the filter chip includes parallel surface-acoustic-wave resonators connected in parallel to a 
signal line which links the aforesaid common terminal and a strip line, and a serial surface-acoustic- 
wave resonator connected in series to the signal line. 

As described with reference to FIG. 3(a), one end of each of the resonators in the filter chip is 
connected to a ground terminal 3, filter terminal 4 and common terminal 5 by means of wires 9. As the 
duplexer is of multilayer structure, the connection to the strip lines disposed in lower layers and 
grounding are achieved by through-holes. 

FIG. 8 is an electrically equivalent circuit model of the duplexer package shown in FIG. 3. In FIG. 8, 
there are shown filter chips 7 and 8 each comprising a serial surface-acoustic-wave resonator and two 
parallel surface-acoustic-wave resonators. The filter chips are connected to the respective terminals by 
means of wires 9. The wires 9 each include an inductance component. The through-holes for 
connecting the filter chips to the strip lines disposed in the lower layers and ground terminals also 
include inductance components as shown in FIG. 8. 

It is known that the signal attenuation in the stop band of a filter is changed as the number of wires 
connected to the parallel surface-acoustic-wave resonators changes. This is because the inductance 
components present in the wires 9 and through-holes are changed. In general, the inductance 
components cause the leakage of high-frequency signals and adversely affect the signal attenuation. 
Therefore, the inductance components should be reduced. 

For this reason, ground terminals 3 greater in number than the parallel surface-acoustic-wave 
resonators are formed on the duplexer package. Therefore, an increased number of the wires 9 and 
through-holes are used for connecting the filter to the ground terminals in parallel and, hence, the 
inductance components included in the wires 9 and through-holes can be reduced. 

FIG. 9 is a graphical representation of band pass characteristics for comparison between case (A) 



file://C:¥Documents%20and%20Settings¥^^¥My%20Documents¥espacenet¥JP80... 2004/01/08 



7/8 s<—is 



where an increased number of ground terminals are formed and case (B) where the number of parallel 
surface-acoustic-wave resonators is equal to that of the ground terminals. In the case (A), there are 
provided two ground terminals per parallel surface-acoustic-wave resonator. The attenuation in the stop 
band of the filter chip can be increased by about 5 dB as shown in FIG. 9. At this time, little 
characteristic degradation is observed in the pass band of the filter chip as shown in FIG. 9. 

Instead of increasing the number of ground terminals as described above, the signal attenuation in the 
stop band can be increased by increasing the number of wires for connecting the ground terminals to 
the filter. It is considered that the reduction in the signal attenuation in the stop band results from 
reduced inductance components present in the through-holes and wires. 

As can be appreciated from the foregoing, the filter characteristics can be improved by providing as 
many ground terminals 3 as shown in FIG. 8 as the space of the duplexer package permits. Thus, by 
providing ground terminals greater in number than the parallel surface-acoustic-wave resonators, the 
signal attenuation can be increased only in the stop band without degrading the characteristics in the 
pass band of the filter chip. This means that the characteristics of one filter chip can be improved in the 
pass band of the other filter chip. 

Although these embodiments employ duplexer packages made of glass ceramic, other materials such 
as alumina (dielectric constant: 10) and mulite may be used for the duplexer package. These materials 
also improve the filter characteristics to substantially the same extent as glass ceramic with little 
difference in the absolute value of signal attenuation. 

While the duplexer packages in accordance with the aforesaid embodiments are of layered structure 
with filter chip layer and two strip line layers being stacked in tiers, the filter chips and two strip lines 
may be arranged in the same plane of one glass ceramic substrate. In such case, a substrate having a 
larger base area may be required, but the height thereof can be reduced. Therefore, either the duplexer 
of the stacked structure or the duplexer of the planar structure having filter chips etc. arranged in the 
same plane can be chosen, depending on applications thereof. 

Alternatively, the duplexer may be of such a construction that the strip lines and the filter chips are 
arranged on independent substrates, or that two strip lines are embedded parallel to each other in a 
glass ceramic substrate. 

In accordance with the present invention, the characteristic degradation of filter chips can be 
suppressed by setting the characteristic impedance of each strip line to a value greater than the 
characteristic impedance of an external circuit connected to the duplexer package, by forming strip 
lines each having different widths at the opposite ends thereof, or by providing the duplexer package 
with ground terminals greater in number than the parallel surface-acoustic-wave resonators 
incorporated in the filter chips. 

Data supplied from the esp@cenet database - 12 

Claims 

What is claimed is: 

1. A multilayer duplexer package comprising: two surface-acoustic-wave filter chips having different 
center pass band frequencies; and at least two phase matching circuits for matching the phase of one 
filter chip to that of the other filter chip, said phase matching circuits respectively comprising strip lines 
stacked one above another, and said strip lines each having a characteristic impedance higher than the 
characteristic impedance of an external circuit to be connected to the duplexer package. 

2. A duplexer package as set forth in claim 1 , wherein the characteristic impedance of each of said strip 
lines is set to a value 1.11 (.+-.7%) times that of said external circuit. 

3. A duplexer package as set forth in claim 1 , wherein said strip lines each have different widths at 
opposite ends thereof. 

4. A duplexer package as set forth in claim 1 , wherein the characteristic impedance of each of said strip 
lines is set to a value 1.11 (.+-.7%) times that of said external circuit, and said strip lines each have 
different widths at opposite ends thereof. 

5. A duplexer package as set forth in claim 1, 2, 3 or 4, wherein said strip lines and said filter chips are 
formed in tiers. 
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6. A duplexer package as set forth in claim 1 , wherein said strip lines each have different widths at 
opposite ends thereof, further comprising: a common signal terminal for connecting the external circuit 
thereto, and said strip lines are each connected to the common signal terminal at one end thereof and 
to the corresponding filter chip at the other end thereof; and said one end of each of said strip lines 
connected to the common signal terminal has a width narrower than that of said other end thereof 
connected to the filter chip, so that the width of said each strip line gradually narrows from said other 
end connected to the filter chip to said one end connected to the common signal terminal. 

7. A duplexer package as set forth in claim 6, wherein said strip lines and said filter chips are formed in 
tiers. 

8. A duplexer package as set forth in claim 1 or 2, wherein said filter chips each comprise parallel 
surface-acoustic-wave resonators connected in parallel to a signal line which links the common signal 
terminal and one of the strip lines, and a serial surface-acoustic-wave resonator connected in series to 
said signal line, wherein the number of the ground terminals for duplexer package is greater than that 
of parallel surface-acoustic-wave resonators of the filter chips. 

9. A duplexer package as set forth in claim 8, wherein said parallel surface-acoustic-wave resonators 
each have at least two ground terminals. 
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was nz>Kmmn<?>¥ttitf > v—y >x® ± d < 




» :«<MUiT 7. • -.■74*9*~9? 
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1 

hiss £ s— •D\zm>it&mftWL&n v t— 

y 7iKI&©*H§:-f >tf— y>X«SrSaE»J6SA-y;r- 

[tt*B 2 ] utrtex h u y :/w»©W£-r > tr-^> 

Xffi£Mfe^gBiSS&©#t3K>tr-^>Xtet;:*fU 1. 
11«± 7 WJ[fitLfcCt£!($itt5B*S 1 B«© 

m&m 3 ] itaiax h u v ^s»K©ss-€-©MsgJcfe 

®^gg©x hu >y^SS©i|i^fltffHx^;^^yyt 
©gM£g&©X h U y X^SS©ti £ 0 fe/hS < . XhUj> 

^m^mmmizmfx^ \zm<m^n^> z t. 
tr ssi^e 3 f3«t©&&«" s\ 

^•T^M^fC^LTM?!l(C^$n5M5iM©#tt^ 
ffifc£«3§<h, It^tC^anSit?iM©#tt^ffi^ 

f £ & » ©»*fll*frp (Oft«»8WB3t J(ffl©SWt«B** 

«#§©& «fc o %>#k isi* sns c t «tt mt-rzm 
i x» 2 mm<Dft&&rt v 

\mim 7 ] i -?e>mmpmc>&&mmmj*iMmz 

M h X'p-tf. < 1 *> 2 ®U±<D&Mm}&? d t £ 
[^^©PJffl^itt^] 

[0 0 0 1] 

[^^±©fijffl^»] *s«it #tt&5tt#*Bii:7 

[0002] ifi^, «#ffl«K«ic«^an5^«iam 
«»©^fflfli«»3aaHcjB«>6n. ens eayn ansa 
a©*!* • iStema^aatiTv^. dn^asigsjifi 

«Sfc*it:}-*flM»©#«, fe&fcff^fcWlCjgtflfl^R: 



(2) W8-1 8 393 

2 

±7^ji/^»st>tt-?-ne.©ie*^fc-arc«j;o#ij«ati 

©*»PfiRM38anTV»*. 
[0 0 0 3] 

[«£*©&*&] n-3©»*«Ki#tt«B«7>f;^?y 
©fc©tc#7^;^c^bT(4«»-&iHigs*t#jn3n 

[0 0 0 4] uiXB, — jRC, ±&<Oyj)\,jr?-y7"F 

.WF^t *n*n©«i»«©+iC>««»ftiEr»4 

»*»@»±#©Wtt-f >tf-^>X G1S50Q) ICifi 
V>ffi£#t>> «B©RK»*«T?tt«Fffi'f >tf-^>X« 

->c#«E-rsgii^©i^s©fc©ffi#©7 w 
5/ y©aaa»^»c*3ViTffl^©x ^ ^^i^l-c^p 

fi^@¥S©3eiatt 2 o© 7 w )V9 y ye>*&mw.m. 

20 (fiRtff 2 ) ©fitt-€-©MlCioT^an-5. 

[0 0 0 5] fig*, d©{£ffiSE-&IIIBiL-Ctt, L <A 

©. xttL. c^tbr©sfns*fc-r«ss^fflvis 
*>©^siganTVis„ 

[0 0 0 6] mX\t. #I¥5- 1 6 7 3 8 8^ffi, 
-BOS-^mW-^ - 1 6 7 3 8 9-^^(;«, #7XI*+ 
>-S«Sfett-fe^5 y ^Ste±(C^JR©X h U -y ^«|g§ 

-s. 2o©x 4 )v^^vy-Basmm^m^^ 
[0007] znmkn&mtt^.vznv'T-v-itm 

Ufc^»|g©^l&01 0 (a) , (b) \Zmt. Jin 

ffis-&(si8Sis:^2 1. mmmt%?3. yj)v?mm^ 

7>fMfy^7. 8iS«f3, 4. SW^^-fi'Q 

[0008] i\~j>r— vn\zm&^ntz.wm.-£mk\ 
40 Rr/2«, mm\zm-t&o\z, )l^^yy<om<OT 

^sa^ 5 icsttsns^anns©^^ >tf-^>x<t 

[0 0 0 9] 

&mf$rrz> 2 -Dv>mtzz>t¥&mmk*n-z>tz.y 4 )\,9=? 
v yizmm-rzmn&m&mzj: v&m >tr-^>x 
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3 

6&v>. ^(DfzisbizYi. ILwmmmzis^Ti*. 

^©wtt-f >¥-?>Kt>mm±\zR-o&.&&&*>m 1 

[0 0 10] Z\<0£ofS.m&W<&mzfc-3V2>frtb\Zi<L 
ffi£lt^T£ia&#i&BT<&0. MfELfcJ: 3&X h U 

{tttev. is*>\zm&mmn<Dim<z>mik\z-z>ti.&z. 
[ooii] ny>r— i?\zmmmm<Dttn&m5 

[0 0 12] £©389itt< SUi©«fc5fc:flHt£ 

- y > x ©is^r twj-issg/i v *r— isommmffi^o®; 
stift-r * £ -t £ e w t -r 

[0013] xhu-y^^co^ffi-f >tr-y 

>X©«£#i£f§»::&i^3ns^[Il&©«M4-1* >tf- 
y>X©ffiJ;r)feii5i*(c^-r-5^a:tc«koT, ±122 

-DOHfi&i > v-yyxz-mzitftmizit^xmfttt 

[0014] ffiriex h u y :7iB§ii&©ili£-jn?& 
<m&o>mmz&\,*Tmtsitt2>z\}iiz&r}T. mim 

<fcDfc^<-r-5 ci ticker, m±wm<om^mmm : & 

[0 0 15] 

[&mzm#:-rz>tztb<D¥m zwkwiz, -en-ens 

ffl ®&*iffiUlfl;Sn;fc4>fc < <h t> 2 tP©X b U y ^HK 
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4 

\z& o »j« s n. tuiax h u y :/«gs5©«H*-f > hr-y 
>xffi stJia^ifeig/vy : wzmwti* ns^es^© 

^ft-f >bf-^>X<S^r)fc^:*< bfedt^atT 

[ooi6] cic-c. iatBXhUy^KW^tt-f >fcf 
-y>X«t£l!5i2fl.g?|51?8©#'BK >tf-y>XfitfC» 
U l.llfgr± 7%«rti:-r-5^<t*W*L^. Sfc. *J 

Ex h u y ^k©ihs. -e©x h u v ymnommz 

i0 [0017] 3 61:, MfB^[ejji&£&jirr -5 *:«?>©# 
am^®^ fctft*., mnex n u y ym&o-mmmx 
mmm&Tizmigizftztmzwimx v- u yjm&om 
mmm7 * Jvprvyiz&ffciEn, fr^mm&mm^ 

iSHF-fc ©&S£8B©X h U y y«88S©i|l*iMIB^-r JW^^ 
yyt©^g5©Xh'Jy^«g8S©1@«fc0*>/jN3<. X 
h U y y«88&©"li^*aSB7 w ;^^y ^fti^fiB^ 61118 

tt5Ct*»fftLV>. 3 6tr, tafB^Y^^y^t 
WIBX h'J y^i8igS«|!tjifl:3nT^3n-5<fc'5KL 

[0 0 18] Mfi7^M^^, 
8S*^-r^its&©*am^^t*9iax HJ y^«gK 

[0 0 19] CCt, y^-- i'tt-ieiCT^S 

o^Ta&n^J;^. Xh>Jy^8S«> ^, ^ 

<»m^©ieS^*J^*W*LHo 20©Xh»Jy 

ytr-i?<Dmmzm£.nxMi&i£n. 2^©xhuyy 

«S8Stt, /ty^r-^©«^«bT8(«ft:bT^3n 
[0 0 2 0] 

Wffl] C©»WCJ:ntf> Xh'Jy^l8SS©W14-f > 
40 fcf-^>X©ffl*»iS8gny^-^{Cgi^3ns^.gBI5I 
8&©#tt-f > fc!-y>X<lJ: 0 fc^c^ < S£Lt^5£ 

^w-^^y^ffijas^om^a^sMSb. ^ 

[0 0 2 1] Sfc. X hUy^8S©"tigS:-5£-C^<, 
■€-©X HU y^K©M«SlC*5^TS?S:6-&-5<fc51C 
b. ^(C, XK'Jy^*|gS©*affi^^«i:©«i^g5© 
«*X HJ y^8S©7^;^^y7 r t©Si^fi5©«i<t 
D=fo/JN3< L, A^Xh'Jy^«IK©'ISSr7^;U^^y 

Tama* e sfre«aM^^B5«gg8fc*ntT»^ tcisa 

50 <^3n-5«t5tr-r*fc», V^J^^y^Offiiii^ 
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5 

[0 0 2 2] 7^M^7^XhU7^W 
[0 0 2 3] 74W?y7*&»r*jt1b<D# 

[0 0 2 4] 

[0 0 2 5] «19gMM 
H l i:iio*Wl:Ht5»Mc!)Wi«HS*t. N 

[0 0 2 6] *M5g^T, T' tt, 7>^* 

[0 0 2 7] S2tc^3§<D^^;i/^^^7 p (OM&^:# 
m&yjfrjrf-yfFl, F2lt SV>fcSfc*»«* 
'MIMfcfi tt932MHi> 74fy9?>y*jF 2 0^MttK 

[0 0 2 8] 03 (a) , (b) fc, C<Z>«Kfc*ttS 
WfflB£a*"t*. RBIC^T. 1, 2 ttflrffiSE-&HIKT 
cfcoTM^tlSo GNDU ^>KBT*9. 2*3 

wpt* o . 5 tmmmmzi&ttTz&ftum^m? 

[0 0 2 9] 7Rtf 8»*:7>r;i^^:/T»D, GND 



(4) #lf 8-1 8 3 9 3 

6 

yTWftl, 2£&m^1STRlfiy^)\s&^y7t\m 

[0 0 3 0] JK±©J:5«:l(!**»ofc*«-fe7 5yir 
ffrSSft, 8E7.5 mm, #|8.5 mm. K32.1 mmgStf>i^£ 
[0 0 3 1] GNDS©IBfcS*&amfc2t>(& 

0. 2mm *> 5 1 ~3C7)X h U y ^jSK 2 teX N 

[0 0 3 2] 2O0Xh'Jy / '8BliH3 (a), 

(b) ic^T£ ^ ^^f^x-fe^ a v ^un^^nr^ 
GNDmomizMfozn&tit, 2^<DxhVv7m&<D 

/1*-><D«rtt>f >fc?-^>X<I£ 5 5 0<h-r^fcJe), 
^ &GNDJ1 <Z)Jii^teB3 (b) \Zm-?£otem£Vr£o 
Xh'Jy>H»(0»tt-f >tf-^>Xfit (=55 
Q) tt> ^a5HB©#tt-f >lf-^>X« (=50Q) J: 

[0 0 3 3] Xh'Jy> y IH80^>^ 

^MSflltLT, l«»te#ttrtVSWR (Voltage 
Standing Wave Rat io :«H3&¥iftJfc) > Ratti&Scgft; 

30 [0 0 3 4] ^CT, SWSWRft jMr2£TP? 

fcCDT&^o fct, VSWRIt 2ttTTTt5Stj" 

[0 0 3 5] *fc, JE»«*tt, 3a«K»cttlT?**C 
i*ffl^6h*7^^m 0.85— 
0.90O{gS:^LT*5D> y J )V9<Dft&&i£tt»Z>1t 

3&^l*£2SriRj<Z>4t, T^^OJ^JiTfe^Cia:^^ 

40 [0 0 3 6] XhU^P r »BS©»ft>f>^— ^> 

[0 0 3 7] BEHCET, fet^tH »tt-f>t!— ^ 
> X ^50 Q^^fC 55 Q tCit^T VSWRIi 

[0 0 3 8] fot, ^5(C43ViX, XhU^^KcD 
^ptt-f >lf— ^>X^50Q<fc 0^)550 IZhtt&yj )V 
50 *<D#&&1£W&te\,*lim5Z.£.tfi-C&2>. Tfct>*>, 
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7 

X h U ^ISO^>lf-y>Xli, ^SPIhI8&©# 
fcf-y>xa*60QttifilCft££VSWRffia<2£U:,h?3: 

[0 0 3 9] §gffl±ffi)S©&^XHJ>;/:/*8?& 
©#«K > tf-y>X SrS^Si? t UT V S WR tt 2 « 

Km-rzctiz-rz, ^ji^^i*©^* 

Sg«^m^feitltcpg®t^;S^^fc»{C. Xh 
•J ySBO^ft-f > tf-y >X t LTtt, ^gglsISS© 
fttt-f >tT-y>Xffi5 OQf^UT. 1.11«±7X(51. 
615 ~59.385Q)£fiJffl-r-5C£#-e#-5. 

C0 0 4 0] xMJy;/i8B©*M*-r >tr-y 

>XO±|®<BtbTa, VSWR*S2 £&.5fc©£Sffl 
U *-©T&<B<hLT«, m*>m$iVc5i1fiQ 

TtsfiOTSSH^eeiaiK©^^ >tr-^>xfii 5 0 q 

[0 0 4 1] «±©<fc3lC. ttffllEB-lHlSSTa&^X h'J 

[0 0 4 2] 2^(DXh'J-y^jl8SS-«l@'(bL, 
L-TV^fc*, frifcSg/W^-^ft:©*^!*^*^ 
©<8tt£fcatefcirr#s©-r» attS/iy*-— ^6!>«& 

±©*£® 9 fc|6j±£-fr-5 £ 
[0 0 4 3] £2&ltff 

ST. 0 4 fcjftbfc J; 3 fc^ 

^> H@©wcais&3i*nfex h u yy°m&v>K?— > 
©*is^b3-a--5t5^-c*^^ x hj y ym& 1 

IC £ 2> b. 7 ■< )\>9 ^ v 7 t mffi2tlZM&240 u m t 

x h u testis fijsi80*t 

mtU H?§4>Pfl-C200/imi:-r-5. 

[0 0 4 4] 0 6KXhU-;>:7^8S&©&Bi|I£S&'E>-B: 
fc»^©4»tt-f >fcf-y>X©^b*iffl5£Ufc0S* 

-r. fc£u c©4>ic«, sassrosfetJcfc^^fe^s 
hv y-7m&<D<&&rt >v-y 06©±© 

^77UXhU y7&& 1 tcMJfc-f 5ilSiSga*35Bm©*> 
©TabO. TV>7'77teXh>) y7~m&2\zttl&?Z>m 

[0 0 4 5] ^97©£WI|gSi|i©j£^7^;P 



(5) W8-1 8 39 3 

8 

^ffite&s. ^@o^77J;D. *H8@8©#fiM'>fcf 

-^>Xffi50QTg|*frffcLfc*§-&f::«. XhUy7"iK 

©4#tt-r >fcf-^>x«HKiti©i2:^7 w ji^^y ^fflo 

-C0.95f&. tttt*C!)ffc»#a*mgT1.3tt. 
"CI. llffifi^oT^-5 C t.ifit>frZ>. 
[0 0 4 6] W71Z. SlSI«S0IIIC*ttS«fc5^?Se 

6- &zhtcm&ii. z\<z>m2mMmz&vz>m&Mz 

10 $>o. wm-bmm&m-z&z. 

[0047] ^ncinn mm&mfct'&rcm&njs 

0, SI ^ffi0J©>S§itI-£©«^(£jt^T*lE^«3:tf* 

tmsss©*^^ >if-y>x<at^iHiss©wtt-f > 

fcf-y>X<Bte:*i*<SfcS#> XhUy^BStcJ:D 

-y>x<s*t^gg[5i8St^©fii^sfcj6. aiiffl* 

a? [0048] ea±© «fc 5 x h >j > ymv&vimm**: 
<ommz&\,>Tmi3L*>it2>z.ii\z&r>T. uyvzj-v 

[0 0 4 9] Sg3§HJS0!l 

sg 1 nmwv\t, m 3 ic^Htmswsffi^^T&^r-r 

•S^gg^-y7--y©CTS^Lfc<, r^TIt '©Site 

©ScJ: 0 fc^v^-&©^tt{r^^Titt^-r-5. 
[0 0 5 0] -SBUZ7 w ;^^-y^©f*ie?H. Sai5Lfc 

M^J^Si^Sn-5M^M©fPttSM^®IS<!:^©«^ 

\ztti, xmm izmm2nz>mpm<Dm&mw$&im?g t 

[0 0 5 1] 03 (a) IC^UAct^lC. 74 )V 

??77"Oin^Oft«S©-«Ot, ^Mc#«-r-5 
Sififfl«T3. 7^^flWS? i 4 1 RrX*®«#^5 

[0 0 5 2] m 8 ICH 3 ©»ig|g/t s; 7— >?©«f[Wife 

wf^si-r. rrT?n 7^;p^5 i y^'7a.tX8 

t*^e»t>l^©it^3»14^®ife*^|gi:. 2^© 

■V 9 K <fc o T 7 4 )V{f 5 1 >^ 7*(J«?tft«!3 tl-5 

7- f ir9(c«^>y^^>x^*t#ffib, SStC. T 
B©X h 'J v^^-i > J f'S5ft6i«?t«i^-rsfcJ6©X^ 

50 —^-)uz'bmiz^-r^z>^ >y^^>xts^#ffi 
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(6 

9 

[0053] zvm&mft&mmwi&mmz&mfstirci 
y^ ^(Dgt&^z z iz-cy^)i^<om±w^(omnm 
m&&mt-rz>ztifim*>nT^z>&. zn\t. 

mmm^<DhntisTM%im\zm&w$:Rte-r<D-e, 

[0 0 5 4] *:<Dfr#>. 03 (a) JC^Tcfc 5 iC, 

K>*>&<mm-?z> 0 zntz^o, y * ji* tt&mm^ 

[0 0 5 5] 0 ±f2b^:<i:^lcS^^cD|^^ 

m&<DmmmtftT&wiWcm& (b) ^^ttcDjt^ 

^J^r^To ZZT. Sifc/^Ttf>f&£ifJp£ii:5«^ 

&<Djj&5 d&umy 4 )vz^y7<Dm&Mmz&^x 
<D£?izy j )i*^yy<Dmmmmztti,x\t. &&<d 

[0 0 5 6] &tc, ±$Z<D£o\zmi&)%T$ti&mto2li: 

y*)i*t *mwt-?z> u-i ^<D$k*MlMZi*z> z t \z& 
n^>mmvrc^o\z. ys)v-^-)vmsy^^r\z^^r 

Z^>y?*>7sfoft*U'P1*^&^£\Z&Z>ti^7LiE> 30 

[0057] si±<Dz.t\z£Y), mmm^3^ 

fCcfcoT, y J fr*^y7<Dm7&m&\ZMVT\m&<D 

&it*izmr\z. m±mmztti>r<D&mnmmmzm 

M^1£Z>Z£&X£Z> 0 Z(DZt\t. m*\zm^(Dyj 

7<DmMmmzMT2>%?m*&mxtr2> zt& 

[0 0 5 8] /^v^-i?ttmteJl'yX±'7SiyS7 
m\zy j )V? <D*&m*?tmx^z> 0 ^t, ny>r-~v> 

[0 0 5 9] 13:3$, &s±<DmffiMX\$, 2~D<DXhVy 

mmitznrzmm<Dft&w*yy-i?*mwz&, mm 
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10 

tz^o z<Dm&mmm\tmm-rz>&, m2&&<-rz>z 
w*y * )i<?^y^&Mmzmwvrz.ffi&<D 

[0 0 6 0] X hVv7B&hyj )V?^y'7* 

?mfa<D*\z 2 ~D<Dy> h u v 7 , &&&mm\zn#>&tsM 

B&&^<ko.\Zft&^&M& l VX%£^ 0 
[0 0 6 1] 

tt-r >¥-y>x<Dm*ft&^y*-i?\zmM2nz> 

K&®&<Dft&^ > fcT-^ >Xffi£ 0 t>** < R5TT * 

xa, mmmm : ?<D8ti&yj)i,?^y7&m& 

[SMOffij^^i^Bj] 

[HI] 5*W«T*«»«»©««HT?* 

[0 2] ^ftSo^^^^y^OHjftftWttoKiBH 

[S3] c©««©--S|Jfi«T»S*JHr^$y^^y 

[0 4] ^©^©XhU^^jSKO^jRoDW^-r^ 
@0T&£<, 

[0 5] r©»M«c*WSXhUy^lM8a)#tt>f >bT 

[®6] zo&wvm 2 nmmiz&vzx h u * 

[0 7] »l^»Wi:^2||Jfi^i:<o#«»ttCDJttt0 
X&Z>o 

[0 8] ^©««fc:*w-«»««/xy^r-^a>«»W* 

[09] z<Dmmmzmmm\z&nz^!&®LV>mi£ 

[01 0] «3fefc^WS'»«8^yy-^<7>5paHRtf 
8rM0T&£o 

1 ftffiS^lHlSS (X h U >y y^K) 

2 &ffis^m& (x h u !y 

3 gftfe^^T 

5 immmmm- 

6 #«t75y^/Vy^ 
7 

8 y4)V9*y-f 

9 »7-fir 



—644— 



(7) 



#0H¥ 8-1 8 3 93 



(50Q) e 



T* 



[01] 



<<6) 



^1 



r 

BUS 




,"9 

F2 









f 1 <DV$ : 


Z 0 = Z 1 , 


Z 2 =oo 


««»= 


f 2 om : 


20 = 22, 


Z 1 =oo 



[®2] 

7* A>£ F 2 F 1 




f 2 f 1 

HStt CHz] 



—645— 



(8) 



»BPF8- 1 8 3 9 



[03] 



comma* i mmw<D&mt7i?irc ^m^it 



3 7 5 3 8 

11 I ^ fJ\ 




1.2: ttfiHBft 5 : 



[05] 



VSWR 



[04] 



& ^ 



^7" 



r , ^ r, — r\ ^ 



5> J 



® 



0\ A , A 



S 2 SlJSfflCtelta JHJ,7-SB03»«'f>t"-»'« 



[Q] 
t 




100 



75 



50 



25 



1 

1 

1 

1 


i 1 

I ! 

I 

> 

1 J 


! ■ I'- 
ll J ! 




- -1 — 

1 
1 
1 


f T 

l 
i 

1 1 H 






r fi¥i^i . j 




i 
i 


I 1 

t 1 
1 1 


! 1 ! 


_ , — 
i 

i 

i 


1 1 
1 1 
1 1 


1 » 1 
i i ► 

i i — i i 





0.0 .1 



.9 1.0 
[mm] 



50 



25 





i i 
i < 


! sl ; 
i >i * 

> y 










-M 


i~ f — i 

i 


















i i 








rt-f- 

i | | 


_ 

i 


H- 

i 
i 
i 









0.0 .1 



.3 .4 .5 .6 .7 .8 

> 



.9 1.0 
[mm] 



5 0 5 5 € 0 



— 646 — 



(9) 



#8!¥8- 1 8 3 9 3 





—647— 



(10) 
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